O ccupational therapy students learn the necessity for and value of research for clinical practice, the components of a research proposal, how to interpret studies, and how to apply results to occupational therapy services through their academic programs (American Occupational Therapy Association [AOTA], 1991) . At the undergraduate level, research courses are designed to teach basic skills needed to analyze and interpret data, present research findings, and consider the implications for decision making (Dolinsky, 1994) . Undergraduate students, however, can be intimidated by courses on research methods (Potter, 1995) possibly because of a lack of exposure to research-related content, fearing a new language such as that used in statistical analysis (McBride, 1994) or viewing the concepts as difficult to comprehend (Cole, 1995; Rosenbaum & Temple, 1996) . Some students may also view research courses as irrelevant and vaguely defined (McBurney, 1995) , particularly compared with other courses in the academic program that focus on day-to-day practice applications (Kessenich, 1996; McBride, 1994; Rosenbaum & Temple, 1996) .
Occupational therapy educators may also view undergraduate students as intimidated by research and question its relevance or appropriateness in an undergraduate curriculum. Several authors of research textbooks in occupational therapy have made efforts to stimulate interest in research through their introductions. Royeen (1989) sought to "further stimulate development, reflection, refinement, and originality in clinical research" (p. iv). DePoy and Gitlin (1994) wanted to share their "enthusiasm and passion for conducting research" (p. ix). Bailey (1997) made an appeal that "research can be fun, exciting, and fascinating" (p. xxi) experiences. These notions hint that special attention may be needed to teach research methods. This article reviews instructional methods used to teach undergraduates about research across disciplines; describes how one method, the Student-Oriented Learning Outline (SOLO), can be used to facilitate student learning in a research course; and presents results on the use of a SOLO in one undergraduate research course.
Instructional Methods in Undergraduate Research
The various teaching methods used in undergraduate courses on research fall into three categories: (a) learning by doing, (b) learning by critiquing, and (c) learning by proposing (Overfield & Duffy, 1984) . Examples of learning by doing include taking a field trip to a research center (Kessenich, 1996) , participating in an established research project (Bull, 1992; Cole, 1995; Pond & Bradshaw, 1996) , and designing and implementing a research protocol using available resources (McBride, 1994) . Cummins (1989) suggested using student journals as a strategy to teach research methodology. Additionally, Warburton and Madge (1994) used a board game called "Snakes and Ladders of Research" to teach the pitfalls of research design. Learning by critiquing published research studies is a commonly used method to teach research (Wheeler, Fasano, & Burr, 1995) . Among the things students can learn in this process-oriented task is to spot research errors and to analyze researchers' options to conduct studies (Markham, 1991) . Learning by proposing involves students in asking a research question and planning the research design, but not actually implementing the research (McBurney, 1995; Reed, 1995; Rosenbaum & Temple, 1996) . Petersen, Roberts, Loughlin, and Ludwig (1992) surveyed 38 occupational therapy department chairpersons on methods used in research education. Respondents indicated that students learned by doing when writing literature reviews (57.1%), using statistical packages (32.4%), collecting data (22.9%), analyzing data (22.9%), and performing statistical calculations; they learned by critiquing when reviewing and analyzing research articles (80%); and they learned by proposing when they wrote research proposals (65.7%), developed research questions, and formed hypotheses. These teaching methods represent single activities rather than a total course plan, such as that described by Selby and Tuttle (1988) . Selby and Tuttle's one-semester course design incorporated knowledge, application, and synthesis objectives to develop research skills.
The SOLO
The SOLO is a teaching method that directs attention to advance planning of a course and careful communication with students to promote effective and efficient instruction. A SOLO provides a structure for learning objectives, special instructions, and feedback on student progress as well as the flexibility for faculty members to include a variety of instructional methods.
A SOLO communicates to students "what they are to learn, how they can learn it, and when they have learned it" (Hammons & Jaggard, 1984, p. 4) , particularly (a) the learning objectives for the unit of instruction, (b) suggested learning activities they can do to achieve the objectives, and (c) a self-quiz to determine how well they have mastered the objectives. Since 1975, faculty members from a variety of disciplines have learned how to develop SOLOs for their own courses. Information about SOLO development is disseminated in a graduate course at the University of Arkansas and through faculty development workshops nationwide. Evaluative feedback from faculty members at colleges from 40 states and provinces has described the SOLO approach as useful (Hammons & Jaggard, 1984) . Table 1 summarizes advantages and disadvantages of SOLO use as perceived by faculty members.
A SOLO is the roadmap to mastering a course's stated objectives. It is not a self-contained, programmed text. To be of maximum benefit to students, the objectives, the learning activities selected to help students reach objectives, and the evaluation measures (criteria) must be conveyed to students. Because oral communication is time consuming and subject to misinterpretation, a written approach seems appropriate. A 3-credit-hour course may contain 5 to 15 units, with 1 SOLO for each. The systematic approach used in the SOLO involves faculty members in instructional problem solving. Prerequisite skills include objective writing of cognitive, affective, and psychomotor domains (Gronlund, 1991) . Table 2 presents a sample SOLO format developed for an undergraduate research course. The eight-step format begins with (a) stating a clear title for the unit; (b) listing three to five major topics to explain what the unit is about; (c) stating the goals that explain what the student will learn, using broad verbs such as understand, knows, and uses (Gronlund, 1991) ; and (d) stating the rationale of the unit or why the student should learn the material.
After completing this introductory framework, the critical step is (e) writing 3 to 10 unit objectives. Objectives explain specifically what the student will actually be able to do in observable terms after completing the unit of the course that the SOLO addresses (Gronlund, 1991) . Objectives are written at the highest possible cognitive level (e.g., "analyze," "synthesize," "evaluate") and implicitly incorporate lower level cognitive objectives (e.g., "recognize," "apply"). Likewise, objectives can be written to include the affective domain (e.g., "receive," "respond" to research concepts) and the psychomotor domain (e.g., "administer" the protocol). There are different views on the extent to which content should appear in an objective; Gronlund (1991) preferred relatively little content, whereas Bloom (1956) argued for more content. Use of more content-specific objectives tends to promote clarity. The next step is (f ) describing the learning resources where students can get information and the activities that must be completed. These resources may include directed practice activities, assignments, and directions to take the self-quiz. This step is where the instructor prescribes activities for success. If reading is assigned, it is helpful to distinguish "read" from "skim" so that students focus on important content and know how to spend their study time, which they genuinely appreciate. The next step is (g) specifying instructions, unique conditions, or special directions related to the learning task. This step helps to decrease student anxiety about being "put on the spot" unfairly. It helps to indicate whether an assignment is "to be turned in" or whether a self-quiz answer is to be shared in class.
The final step is (h) writing the brief self-quiz so that students can assess their own learning (formative evaluation) (Hammons & Jaggard, 1984) . This step reveals the need for extra help, readiness for the course examination, or readiness to advance to the next unit. This sample format of SOLO can be used to develop a research course or any other course. The instructor can develop objective-based exam items for summative (grading) purposes at the same time that objective-based items for the self-quiz are being developed. This process facilitates writing alternate forms of a test to measure an objective.
Preliminary Evaluation of SOLO
A SOLO was used in a course on research knowledge and skills during four semesters and with 88 undergraduate occupational therapy students (n = 29, n = 19, n = 21, n = 19). Students had previously completed a required course in statistics. Evaluative data on the SOLO were collected in two ways: (a) students' research knowledge and skills were tested both before and after the course, using test items that had undergone content expert review, and (b) student opinions about the usefulness of the SOLO to their learning were obtained at the end of the course after instructors had submitted their grades.
A Wilcoxon signed rank test was used to examine student performance before and after instruction and revealed a significant difference, z = 8.14, p < .05, between composite pretest (M = 38.16, SD = 3.53) and posttest (M = 81.78, SD = 7.40) scores. Student opinion data are presented in Table  3 . No comparison data on research courses taught with or without the use of the SOLO method were available.
Discussion
This use of the SOLO helped promote student learning of research, and students perceived the SOLO as helpful. For the instructor, the SOLO provided flexibility in choice of In this unit, you will apply information on research questions, variables, measurement, and data collection that you already learned. After completing this unit, you will be able to critique research designs and select a research design for your proposal. In the next unit, you will learn about statistical tools. objectives and instructional methods, was useful in communicating objectives about reading assignments, and promoted independent learning. Many students worked ahead, using objectives and learning activities in the SOLOs to direct them to write a research proposal and critique research literature.
The research examples and brief critiques in this course incorporated the clinical context learned in other courses, such as assessment and prescriptive treatment. Students also had an opportunity to practice analyzing and interpreting data and discuss research implications for clinical decision making (AOTA, 1991; Dolinsky, 1994) . They could see the relevance of research in a framework that was more familiar and enjoyable to them. This clinical context provided a comfortable way to learn research concepts and language. Although this use of SOLO was limited to one institution, experience suggests that over four semesters, the SOLO was effective in helping to structure the research course to facilitate student learning. L May/June 2000, Volume 54, Number 3 
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